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Hcmonp3oBaHue paHHOM CIIC Ha IIpakTHKe

I103BOJIHJIO:

* IPUMEHSATH y3KHe OUarpaMMbl HaIlpaB/IeHHO-
CTHU IIepeJaTuKMKOB U YIJIbl 3peHHS [IPUEMHHUKOB,
3a CYET 4Yero yAanoch obecreduTh IpHUeMIeMBbIH
6I0[I5KeT TUHUM, BBICOKYIO CKPBITHOCTb M 3allU-
IIeHHOCTh KaHaJla CBS3H;

*  YZaJoCh CYIIeCTBEHHO YIIPOCTUTD IIPOLIeCC IIepBOo-
HavyaJbHOTO HaBeJeHHS CHUCTeM, eCJIH paHblle

IpoLlecC HaBeJeHUs M3MepsAIcs dYacaMH,
TO ¢ Kicrtonb3oBaHue CIIC MUHYTaMU,
e JIONyCKaeTCsl MCIIONb30BaHHE 000pymOBaHUS

Ha MadyTax OIIepaTOpOB CBSI3M U APYTHX HecTa-
OMIBHBIX KOHCTPYKLIHS, UTO CYyIIeCTBEeHHO
pacmupuno o61acTe IpHMeHeHHUs! CHUCTeM 6Oe3
II0TepH KavyeCcTBa KaHaJla CBS3H.

B kavecTBe IapaMeTpa, Haubonee TOYHO Xapak-
TEPU3YIOIIero pe3yn1bTaT paboThl CHCTeMBI CTabMIIH-
3aUuM, 6bIJI0 BEIOPAaHO CMeIleHKe KOOPAUHAT ILieH-
Tpa ISATHA.

[7151 TpoBepKU PaboTOCIIOCOOHOCTH CHCTEMBI IIPO-
CTPAaHCTBEHHON CTabWMIM3aIlUM U BCEr0 IPHEMO-
Iepeaolero MOAYJIs B IIeJIOM HCIIONb3yeTCs 3KCIIe-
PHMEeHTAIBHBIN CTeH [ (pPUC.6). DKCIIePUMEHTATbHBIN
CTeHJ, IpeCcTaBisgeT coboi1 gBa monyns IIIIM, pasHe-
CeHHBIX Ha paccTosiHHe OKoi1o 700 MeTpoB U 3aKpe-
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Ta6nuua 2. locTUrHyTble napaMeTpbl CUcTeMbl CTabunm-
3aumnm
Table 2. Reached parameters of stabilization system

3Ha4yeHue

[MapameTtp

AnanasoH 0Tpa6OTKl/l YrnoB OTK/IOHEHWSA, Mpaj

Range of adjustment of deviation angles, mrad 65

CKOpOCTb OTPABOTKW YI/I0B OTK/IOHEHUS,
Mpaga/c

Accuracy of maintenance of communication
direction, mrad

TOYHOCTb NOAAEPXKAHMS HANPABAEHUS CBA3N,
Mpagj,
Speed of adjustment of deviation angles, mrad/s

+0,025

Implemented TASS provides the parameters given

in Table 2.

Practical use of this TASS made it possible to:

e apply narrow diagrams of directivity of
transmitters and transmitter angles of view,
at this expense the acceptable budget of line,
high security and immunity of communication
channel are ensured;

« simplify significantly the process of initial
system pointing; before the pointing process
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Puc.6. baok-cxema nabopamopHozo cmeHda 0nsi 3Kcne-
pumeHma no nposepke pabomocnocobHocmu cucmembi
cmabuauzayuu

Fig. 6. Flow chart of laboratory bench for the experiment on
operability check of stabilization system

y

IUIEHHBIX Ha HEeIIOABH KHBIX OCHOBAHHUSAX C IIOMO-
b0 YHHBEPCAJIbHBIX MOHTAKHBIX KOMIIJIEKTOB.
K KaxkoMy MOAY/II0 C IIOMOIIbI0 Kabenas AJIHHOM
0K0/10 50 MeTpOB MOAKJIIYEH MOZY/Ib yCTPOMCTBA 210
BHeIIHero uHTepderica (YBH), K KOTOPOMY B CBOIO
odyepenb IOAK/IIOUEHBI TecTepsl KaHanoB Ethernet
ETEST. MHopMaLKs U3 JT0KaAbHOU ceTH LAN mocTy- 180
rmaeT Ha MoAaynb YBHMI1 u ¢ Hero Ha monynb IIIIMI,
KOTOPBIM IlepefaeT ee Ha Mopyab IIIIM2. Mogmynb
IIIIM?2 He MOAK/IIOUYEH K JIOKAJIbHOM CeTH U repegaet 150
Ha Moaynb IIIIMI1 TumIb Cny>kebHYI0 MHPOPMAIHIO ) t
o "kpacHomy' kaHany. TecTeprl KaHasoB Ethernet
HCIIONB3YIOTCS ISl OIlepaTHBHOM IIPOBEPKH IlapaMe-
TPOB JIMHUU CBA3H.

Jly1st IpoBepKHK PaboTOCIIOCOOHOCTH CUCTEMBI CTa-
OMIM3aIMU BapbUpOBAIKU MOIIHOCTh IepefaTdrKa

P MKBT

Puc.8. lMapamempol pabomebl CINC 8 peanbHOM 8pemeHU
Fig. 8. Parameters of TASS operation on real-time basis

was measured in hours but now with the use of
TASS it is measured in minutes;

x=225 x=226 Xx=225 + use equipment on the towers of communication
| | ‘ statements and other instable constructions,
and this fact considerably expanded the

—vy=199 — y=200 — —y=200

Lg Lq

range of system application without loss of

L|J communication channel quality.
The displacement of coordinates of spot center
was selected as the parameter, which characterizes

the output of stabilization system operation in the
Puc.7. JlazepHoe nImHo cAy>ke6H020 KAHAAG, UCNOAb3yemoe

most accurate manner.
8 cucmeme cmabuAu3ayuu

Fig. 7. Laser spot of engineering channel used in stabilization .In Ord?F to check the operability of FhFee-
system axis stabilization system and whole receiving-
transmitting module in general the test bench is
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C/1y>keOHOro KaHaJa, IIPHU 3TOM HabIomanu 3a cMme-
IIeHHeM KOOPAHHATHL LIeHTpa IISITHA. BbICOKoe Kade-
ctBO CIIC HO/JIKHO OTPasHUThCA B He3HAYMTEIbHOM
M3MeHeHHH KOOPAMHAT LIeHTpa IMATHA IIPU M3MeHe-
HUH MOIITHOCTH. Ha MaTpuIly IoCTyIaeT U3jay4yeHHe
C UTMHOM BOJHBI 785 HM (IJIMHA BOMHBI ITepeJaTuuKa
cnyxkebHoro kaHasna). Busyanusanus cursana c I[13C-
MaTpulbl (pUC.7) MO3BOJSIET YBUAETh, UTO CHUTHAII,
[IOCTYMAIIUKN K3 00lacTH 3a IpefenaMHy IISTHA,
HU3KUHU. YepHas 006/1acTh B LIeHTpe ISITHA COOTBET-
CTByeT BBICOKOMY YPOBHIO CHI'HaJsa, cepas o6sacThb
[I0 KpasiM IISiTHA - IIOHM>KeHHOMY ypOBHIO. YmMcia
YKa3bIBAIOT KOOPAHHATHI IITHA OTHOCUTE/IbHO Kpas
Kajpa.

[JoHM3MM MOIIHOCTb IlepefaTyrKa KPacHOIo
KaHaaa Ha 50%. BupgHo (pnc.7a), YTO IISITHO H3Me-
HHUJIO CBOIO $OPMY, €ro SpKOCTh CHHM3MUJIACh, OLHAKO
KOOPAMHATHL LIeHTpa IISITHA IIPaKTHYeCKH He H3Me-
HUIKUCh. CHHU3HMM MOIIHOCTDL IIepefaTdyhKka Ho 5%
OT IepBOHA4YaJbHOM (pHc.7b), - HATHO yMEHBIIU-
JIOCh B pa3Mmepax, HeCKOJIbKO H3MEHHJIO CBOIO GOopMY,
OIHAKO KOOPAMHATEL €0 LIeHTPa OCTA/IMCh IIPAaKTH-
YeCcKH HeM3MeHHBIMH. Tellepb MOBBICMM MOLIHOCTD
rnepefaTyrka Ha 230% OTHOCHUTE/IBHO II€pBOHAYaJIb-
HOM M YBUAMUM (PHC.7C), YTO IISITHO yBeJIHYHIIOCH
B pasMepax, a II0 ero KpasM BO3HHUKI/IHU JIOKAJIb-
Hble "BBIOPOCHI" 3a CUeT SIPKO BBIPAsKEHHOM CIIeKJI-
CTPYKTYPHI, OAHAKO KOOPOMHATEL ero ILieHTpa CHOBA
OCTQJIMCh IIOYTHU HEU3MEHHBIMHU.

Kak wmpl Bumzum, CIIC mo3BojsieT OOBOJIBHO
TOYHO OIpefeNdaTbh KOOPAHMHATBHL LleHTpa Jias3ep-
HOIO IIATHA Ja’ke IIPU 3HAYUTe/JbHBIX M3MeHeHUIX
MOIIHOCTH ITOCTYIIAIONIEro M3jJy4eHHs] Kak B 6oib-
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used (Fig.6). The test bench represents two RTM
modules, which are spread at the distance of
about 700 meters and fixed on immovable beds
using the universal assembly kits. The module of
external interface unit (EIU) is connected to each
module using the cable with the length of about 50
meters, and the channel testers Ethernet ETEST are
connected to EIU modules. Information from the
local network LAN is supplied to EIU1 module and
from it - to RTM1 module, which transmits it to
RTM2 module. RTM2 module is not connected to the
local network and it transmits only housekeeping
information to RTM1 using the "red" channel.
Channel testers Ethernet are used for operational
check of the parameters of communication line.

In order to check the operability of stabilization
system the power of transmitter of engineering
channel was varied and at the same time the
displacement of spot center coordinate was
observed. High quality of TASS must be reflected
in insignificant change of coordinates of spot
center with power variation. Radiation with the
wavelength of 785 nm (wavelength of engineering
channel) is incident on the array. Visualization of
signal from CCD array (Fig.7) makes it possible to
see that the signal coming from the area outside the
spot is low. The black area in spot center corresponds
to high level of signal, grey area at the edges of
spot - lower level. The numbers indicate the spot
coordinates relative to frame edge.

Let us decrease the power of red channel
transmitter by 50%. It is seen (Fig.7a) that the spot
changed its shape and its brightness decreased,

AA3EPHBIE TEXHOAOTUU
M KOMMNOHEHTHI

J1azepbl C NaMroBOM U ANOAHON HaKa4KoM

— WmnynbcHble YAG:Nd nasepbl €O cpeaHei MOLWHOCTbLIO
nsnyyeHns 100-400 BT ana Hannasku, CBapKK, PE3KM,
NMpo6MBKM OTBEPCTMI.

— Jlazepbl ¢ Mogynsumen pobpoTHocT Ha YAG:Nd ¢
3Hepruei nanyyeHns 100-500 mIx m yactotamm go 500 My
C NaMMoOBOI 1 ANOAHON HaKauKOM.

x v yactotamm ao 20 y.

KOMMNOHEeHTLI 1a3epoB

— KBaHTPOHBbI, NaMrbl HaKa4yky, akTUBHbBIE 3NTEMEHTHI,

— Jlazepbl Ha anekcaHapuTe C aHepruei nanyueHus ao 10

OMTUKa, CUCTEMbI OXNAXAEHWS, UCTOUHUKM MUTaHUA W ApPYroe.

~

LATICOM

KBaHTPOHbI BbICOKOSHEPreTUUECKUX Na3epoB

— MHOronaMnoBbIe KBaHTPOHbI AN Na3epHbIX CUCTEM C
SHepruel reHepaummn B HECKONMbKO KUNOAXKOYNen.
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MoaynsaTopsl

— 3IEKTPOOMTUYECKMNE
— onTuKo-MexaHu4deckme (HIMBO)

000 «JlaTukom»

Ten./dakc: + 7 (495) 649 60 50
3n. nouta: info@laticom.ru
www.laticom.ru
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IIyI0, TaK U B MEHBIIYI0 CTOPOHBI. ITO TOBOPHUT
0 BBICOKOH HaJekHOCTH paborsl AOJIC ¢ CcHCTeMOH
cTabuan3anuu.

OKCIepUMeHTaJIbHbIe Pe3y/lbTaThl II0 HCCIe[oBa-
HUIO paboTsl CIIC B peasIbHBIX YCIOBHSIX HUUTIOCTPUPYIOT
3alIMCH TeKyIIMX 3HadeHHUM I1apaMeTpPOB CHCTeMBbI
B TeuyeHHe JBYX YacoB, Cpasy IIOC/e 3ax0oJa CONMHIIA
(puc.8; rpaduku a u b mpuBeneHs! ayst ocu Y CIIC).

Kak BUAHO M3 rpaduKa IBHMKeHHS IITOKA IIaro-
BOro ABUrartens (puc.8a) Mo4TH Cpa3y Iocje 3axoia
COJMIHIIA IIPOM3OIIJI0 KpPAaTKOBPeMEHHOe CMelle-
HHe OIOPhI, a CIOYCTA elle YaC Havya/ioCh HeIpe-
PBIBHOe cMellleHHe, KoTopoe CIIC BEHIHY>KIeHa OblIa
KOMIIEHCHPOBaTh. IIpM 3TOM CMeIlleHHe KOOPAHU-
HaThl LIEHTpPa MSITHA CJIy>KeOHOro KaHajla B pe3ylb-
TaTe KOppeKTHpYyomek paborel CIIC He IpeBbILIA/IO
1,25 mukcena. M3 rpaduka M3MeHeHHS MOLIHOCTHU
Ha IpuUeMHHKe pabodero KaHajaa 3a TO ke BpeMs
(puc.8c) BUAHO, YTO CMellleHHe ONOPhl He OKa3aso
CYIIeCTBeHHOTO BJIMSHHKS Ha YPOBeHb IPHUHHMae-
MOI MOIIHOCTH 6/aromaps CBoeBpeMeHHOMY Cpa-
6arsiBaHu0 CIIC, a IMPUCYTCTBYIOIIHE Ha Ipaduke
Kone6aHMsI MOIIHOCTH CBSI3aHBI YK€ C BO3HHUKIIEH
HeCTabMJIBHOCTBIO IIAPAMeTPOB aTMOCHEPHI, B OCHOB-
HOM C TypOy/IeHTHOCTBIO.

BbIBObl

Pa3spaboTaHa cucTeMa, KOTOpasi IMOJHOCTBIO YIOB-
7eTBOpsieT TpeOOBAHUSIM II0 KOPPEKTUPOBKE OTKJIO-
HeHUN OJIH 7a3epHOro Iy4ka, BbI3BAHHBIX BHUOpa-
UUSAMH U cMelleHUsSMU IIIIM IIpy pasMelleHUH
Ha CTAallMOHApHBIX oObekTax. Ee HCIIONB30BaHHE
CYIIeCTBEHHO yBeJIHYHBAeT KaueCTBO U CTabUIIb-
HOCTh PaboThl aTMOCOEpHOro ONTHYECKOro KaHasa
CBA3HU, CHIKaeT BpeMs, 3aTpadyrBaeMoe Ha ero
OpraHM3alMI0. B YacTHOCTH, IOBBILIEHA LATBHOCTD
CBS3U 10 7 KM (IIpHU CKOPOCTU Iepefauu HHbopma-
nuu go 100 Mbut/c), 3T0 IIpeBhIIIAET 3HAYEHHU S I1apa-
MeTpoB [5] oTedeCTBEHHBIX aHAJIOIOB.

JINTEPATYPA
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Communication Systems. - Cambridge University
Press, 2012.
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Technologies, Inc.
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LightPointe Communications, Inc.

5. www.optica.ru. - Caut Komnasnuu OO0 OnTude-
ckue TemeCHCTEMBI.
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however, the coordinates of spot center practically
did not change. Let us decrease the transmitter
power to 5% of initial power (Fig. 7b): the spot
dimensions decreased and it insignificantly
changed its shape, however, the coordinates of its
center remained practically unaltered. Now, let us
increase the transmitter power by 230% relative to
initial power and we will see (Fig. 7c) that the spot
dimensions increased and the local "spikes’ occurred
at its boundaries at the expense of pronounced
speckle-structure, however, the coordinates of its
center again remained practically unaltered.

As we see, TASS allows determining the
coordinates of laser spot center with sufficient
accuracy even at significant variations of power of
incoming radiation, whether increase or decrease of
this parameter. It points at high level of operation
reliability of AOCL with stabilization system.

Experimental results of the studies of TASS
operation in actual practice are illustrated by the
records of current values of system parameters
within two hours, right after the sunset (Fig. 8;
plots a and b are given for Y axis of TASS).

Asitisseen from the plot of movement of stepping
motor rod (Fig. 8a) almost right after sunset the short-
term displacement of supporting structure occurred,
and after an hour the continuous displacement
began, which TASS had to compensate. At the same
time, the displacement of coordinate of spot center
of engineering channel did not exceed 1.25 pixels
as a result of corrective operation of TASS. It is seen
from the plot of power variation in engineering
channel receptor during the same period of time
(Fig. 8c) that displacement of supporting structure
did not have great impact on the level of received
power due to timely operation of TASS, and power
fluctuations, which are present at the plot, are
connected with occurred instability of atmospheric
parameters, mainly with turbulence.

CONCLUSIONS

The system, which completely meets the requirement
to correction of deviations of laser beam ADD caused
by vibrations and displacements of RTM in case of
installation on fixed objects. Its use significantly
enhances the quality and stability of operation
of atmospheric optical communication channel,
reduces the time needed for its arrangement. In
particular, the communication range is increased
up to 7 km (with the speed of information
transmission up to 100 Mbit/s), and this number
exceeds the values of parameters [5] of domestic
analogs.
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VHUKAJIBHBIN OIITUYECKUH JIA3EPHBIN
CEIIAPATOP 3EPHA U CEMSH

3ajja4a cenapupoBaHMs 3aK/O4aeTcs B Mak-
CUMAnNbHOW OYMCTKE 3epHA OT MpuUMecen,
OTNINYAIOLLUXCS OT 3ePeH OCHOBHOW KY/LTYpbI
pasmepamu W a3pOAMHAMUYECKUMMU CBOW-
cTBamu. CenapupoBaHue 3epHa — C/OXKHaS
MHOTOTpaHHas Hay4YHO-TeXHMYeckas 3ajaya.
Ee peleHne OCNOXHSIOT 60/bluas 3aCopeH-
HOCTb MCXOAHOrO 3epHa (Ha yposHe 15-20%),
€ro BbICOKAs BNAKHOCTb, AOCTUrAoLLas
nopo 20-25%, W MACANYHOCTb. Y4nTbIBAS
N3MEHSIOLLYIOCS  KOHBLIOHKTYPY, CeBoobopoT
W BbiCOKME TeMmmbl yHOpKM B POCCUIACKOM
CeNbCKOM XO3A/CTBE, Cenapatopbl Ha JTane
npeaBapuUTENLHON MOATOTOBKM AOMKHBI O4M-
WATb 36pHO W CEMEHA PA3NNYHLIX KyNbTYp
C BbICOKOW NpOW3BOAMTENLHOCTLIO M Iddek-
TUBHOCTbLH0. Takum 06pa3om, cenapatop Ans
nocneybopoyHon 06paboTkM 3epHa [OMKEH
061a4aTb  BbICOKOW MPOU3BOAUTENLHOCTbIO
He MmeHee 100 T/4. OH pomkeH pabotatb
C Mob6oi CenbCKOX03SMCTBEHHOM KyALTYpON
(NweHWua, suMeHb, POXb, OBEC, KYKYPY3a,
NOACONHEYHNK, Panc, ropox, oA W T.4.),
NMetoLell BbICOKYKO CTeneHb 3aCOpPEHHOCTM
1 BAKHOCTU.

Pa3paboTaHHble paHee OTeYeCTBEHHbIE
(boTocenapatopbl  ONUPAINCL HA  MpUHLMA
BOMHOBOTO aHa/lM3a WUCXOAHOMO  MpoZyKTa

W ero MoCieaytowyio COPTUPOBKY MO LBETY.
Ho nopobHble npubopbl 6biM AnLWeHb BO3-
MOXXHOCTM MOMHOCTLIO MPOCBEYNBATL 3€PHO.
A ons Takmx KyabTyp, KaK puC, KOTOPLIM
06bI4HO CAKAKOT B MOYBY B 060/104Ke, 3TO ABAS-
eTcs npensTcTueM. Mo3TOMy Ha "BOPOHEX-
cenbMa” Co3Aanu HOBbIM OMTOBOMOKHMCTBIN
Na3epHbI CeNapaTop, KOTOPbIA KOHCTPYKTOPGI
3aB0fa pa3paboTany COBMECTHO C Yy4eHbIMM
13 BOpOHEXCKOro rocyAapCTBEHHOTO YHUBEp-
cuTeta. Pa3paboTumki pewwnan CBeCTU ayyum
OT pasHblX N1a3epoB B OAMH W JOCTAaBUTL €ro
Nno ONTOBONOKOHHOMY Kabenio Ha BbIXOAHOE
YCTPOMCTBO. Peann3oBaTb MPOEKT MOMOra
cybcuans o1 MuHobpHayku Poccum (MocTa-
HoBfeHWe Ne 218 MMpasuTenscrtsa PO o Koone-
paLyu BY30B W NpeANpUSTHIA).

MpuMeHeHne nasepa no CpaBHEHNIO CO CBe-
TOAMOAAMN WA NOMUHECLLEHTHBIMW 1aMnamu,
NCNonb3yeMbiMM B TPAAMLMOHHBIX  doToCe-
napatopax, [AaeT OrpoOMHOe MpenMyLLecTBo.
MNOTHOCTL CBETOBOMO MOTOKA Y /1a3epHOT0
OMTOBONIOKOHHOMO COPTMPOBLUMKA MO CpaBHe-
HWIO ¢ GOTOCeNapaTopamit YBeaUYeHa B COTHU
pa3. Mcnonb3oBaHWe MOLLHOTO CBETOBOTO
NOTOKA AAET BO3MOXHOCTb MPOCBETUTb 3ePHO
HACKBO3b, MCCNeAO0BATb €ro CTPYKTYPY 1 3aTem
COPTWPOBATb MO XWMMMYECKOMy COCTaBy. Bcxo-

g g

XeCTb CeMsH, npolueawwnx 06paboTky Ha cena-
patope, 3HAYUTENIbHO Bble W B CpeAHeM
BO3pocsia Ha 20%. XpaHATCA Takue cemeHa
rOpasfo /yylle, OTXOLOB MeHblle. 33 WHHO-
BALMOHHYI0 pa3paboTky "ONTOBONOKOHHbIN
Na3epHbIi Cenapatop 3epHa 1 CemsH" 3aBOA
"BopoHexcenbmalw"  noay4mn - cepebpsiHyto
Mefanb He3aBUCUMOr0 KOHKYpCa BbICTABKM
"Agrosalon-2014". Pa3paboTka MMeeT naTeHT
Poccun 1 mateHT fepmMaHuu. YHUKaNbHAS Tex-
HOMOrNS OTKPbINA IKCMOPTHLIE MepCrneKkTUBbI
1 BO3MOXHOCTb BbLIXOAA HA MUPOBOW PbLIHOK.
Ha npegnpustiuu  "BopoHexcenbmaw” yxe
HANAKeH CEPUIHLIN BbIMYCK OMTOBONOKOHHbIX
N1a3epHbIX CenapaTopos.

OIITUKA U JIABEPHASA ®H3HUKA

Camapckun dunnan ®UAH n Camapckum
yHuBepcuTeT  npoBoasaT XIV  Bcepoccuin-
CKYI0 MONIOAEXHYI0 KOHKYPC-KOHdEepeHLnio
Hay4HLIX paboT Mo ONTUKE M na3epHoON
¢dn3mnke. WToroBas KOHdepeHuUMs y4acT-
HMKOB KOHKypca coctoutcs B Camape ¢ 8
no 12 Hos6ps 2016 roga. MogpobHoCTH
06 yCnoBnAX NpoBefeHNS KOHKYPCa MOXHO
HaUTU Ha canTe KoHdepeHumun: laser-
optics.ru.

Y4aCTHUKOB KOHGEpeHLMM XAYT NekLnn
BeAyLLMX y4eHbIX B 06nacTu ontuku. Mna-
HUpYeTCs, 4To C foknagom "O 3arafke 3aps-
[OBOr0 pajuyca npoToHA" BbICTYMUT YeH-
koppecnoHgeHt PAH H.H. KonauyeBckum
(®UAH, Mocksa). Cneyuanuctam U3BecTHo,
YTO COBpEMEHHbLIE MeTOAbl Ia3epHON Crek-
TPOCKONWUM B COYETAHMKM C pacyeTamu

B pamKax Teopuu KBAHTOBOM 3NEKTPOAM-
HAMWKM MO3BOASIOT C BLICOKOW TOYHOCTbIO
OnpefensTh PsiA BKHbIX ATOMHbIX Napa-
MeTpOB, TakuX Kak MocTosHHas Pupbepra,
3apAfoBbIA PaANYC NMPOTOHA M HEKOTOpble
Apyrve KOHCTaHTbl. OAHAKO W3MepeHus
3apsfoBOro  paguyca MpoTOHA, BbLINOA-
HeHHble B 0OLIYHOM BOAOPOAE, HAXOAATCS
B MPOTWUBOPEYMM C pesynbTaTamu, nony-
YeHHbIMM W3 CMEeKTPOCKOMUN 3K30TUYECKOro
MIOOHHOrO BOZOPOAA. JTO MPOTUBOpeuUe
M COCTaBSeT TaK Ha3biBaeMylo “3arafky
3apsafoBoro paguyca npotoHa“. B foknage
ByayT KpaTKo OMWUCAHbI MpeALlecTByOLMe
“3MepeHus, NpuBeaLLMe K BOSHUKHOBEHNIO
JaHHOW 3arafku. Takxe byaeT npepcTas-
NeH LMKN HOBbLIX 3KCMepMMEHTOB MO mnpe-
LM3NOHHON  CMEeKTpOCKOMMM  nepexofa

2S-4P B artome BOJO-
pofa,  BbIMOJHEHHDIA
coTpyAHuKamm ®UAHa
COBMECTHO C KONIIEraMm
n3 MHcTuTyTa obwectsa Makca [naHka
no KBaHTOBOW onTuke (FepmaHns).

O CBeTOBbIX NONSAX, 06MAAAOWNX HEHY-
NIeBbIM POTOPOM BEKTOpA MOTOKA 3HEpPrum,
M BO3MOXHOCTSIX WCMOMb30BAHNUS TaKUX
CBETOBbIX Nonen B page obnacten, BKO-
yas ¢asosyt npobnemy B onTuke, nepe-
Aavy MHGOPMALMW N MUKPOMAHUNYASLUIO,
pacckaxetr  A.¢.-m.H  B.l.BonocTHukos
(ODUAH, Camapa) B goknage "Buxpesble
CBeTOBblE NoNa"

3amecmumenb npedcedamens
0p2aHu3auuoHHo20 komumema C.[.Komoaa,
K.¢.-m.H. CO OUAH, Camapa

NOYTN
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